A process for preparing aluminium hydroxide chloride solutions 

The invention relates to a process for preparing aluminium hydroxide chloride solutions. 
The invention covers a process for solubilising aluminium raw materials with aluminium 
chloride solutions m order to obtain solutions which contain aluminiimi hydroxide 
chloride. According to the invention, two and/or three-layered clay minerals are treated or 
mixed with substances, which can form intercalation compounds, prior to solubilisation 
and the intercalate or mixture is calcined in a gas stream at elevated temperature and then 
treated with a solution of aluminium chloride at 370 to 600 K for 0.5 to 5 hours. After 
phase separation, an aluminium hydroxide chloride solution is obtained which can be 
further processed in any way desired. 
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Claims 



1 . A process for preparing aluminium hydroxide chloride solutions ftom materials 
which contain clay minerals, characterised in that two-layered and/or three-layered 
clay minerals or primary or secondary raw materials which contain these minerals 
are used as the raw material and these are first converted with intercalation 
compound-forming substances into an intercalation compoimd or several 
intercalation compounds of the clay minerals or the raw material is mixed with 
intercalation compound-forming substances and the intercalate or the mixture 
with a molar ratio of intercalation compound-forming substances to AI2O3 of 10: 1 
to 0.5:1 is calcined in a gas stream at temperatures between 400 and 1 100 K for 

0. 1 to 5 hours and then the calcinate is treated with a solution of aluminium 
chloride hexahydrate with a concentration of 1 to 7 mol/1 for a time of 0.5 to 5 
hours at temperatures between 370 and 600 K, the solution is separated from the 
solids and optionally is further processed. 

2. A process according to Claim 1, characterised in that one or more constituent(s) 
from the group of kaolins, clays and bauxites are used as raw materials which 
contain two-layered clay minerals and one or more constituent(s) from the group 
of beutonites [sic] are used as raw materials which contain three-layered clay 
minerals. 

3. A process according to Claim 1, characterised in that a compound from the group 
which consists of urea, hydrazine, dimethylformamide, ammonium acetate and 
salts of higher fatty acids, long-chain alkylamines such as n-dodecylamine and 
dimethylsulfoxide is used as substances which form intercalation compounds. 

4. A process according to Claim 1 , characterised in that air is used as the gas. 

5. A process according to Claim 1, characterised in that the extraction is performed 
under pressure, preferably at temperatures of 390 to 600 K. 
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Area of application of the invention 



The invention relates to a process for preparing aluminium hydroxide chloride solutions 
Scorn materials which contain clay minerals. It can be used in the basic chemical 
substances industry. 

Characteristics of the known prior art 

Several methods are known for preparing aluminium hydroxide chloride solutions: 

1 . Reacting aluminium vnih a quantity of hydrochloric acid which is stoichiometrically 
insufficient to produce AICI3 (G. Denk, L. Bauer, Z, anorg. allg. Chem.267 (1 95 1 ), 
89). 

2. Reacting highly reactive aluminiimi oxide or hydroxide with an amount of 
hydrochloric acid which is less than the stoichiometric amoimt required to produce 
AICI3, wherein the reaction can also be performed under pressure (Jap. Pat. 7500839, 
11.1.1975). 

3. Hydrolysis of aluminium alcoholates with hydrochloric acid (US-Pat 3 887 691 , 
3.1.1975). 

4. Boiling reactive aluminium oxide or hydroxide with aqueous solutions of aluminium 
chloride (J.W. Mellor, A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry, Longmans, Green, v. 5, p. 280-3 1 8). 

5. Reacting calcined kaolins or materials which contain kaolinite or montmorillonite 
with aqueous aluminium chloride solutions (P.R, Bremner et al., Bureau of Mines 
Report of Investigation 8866). 
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Aluminium hydroxide chlorides are characterised by the formula Al(OH)xCIy, where 
X + y = 3, and are frequently also called "basic aluminium chlorides'*. The preparation and 
use of aluminium hydroxide chloride solutions using the methods mentioned above have 
been described several times in the specialist literature (H.W. Kohlschtttter, Z. anorg. 
Chem. 248 (1941), 319; H. Remy, Lehrbuch der anorganische Chemie [Book of Inorganic 
Chemistry], vol. 1, 13th ed. Akad. Verlagsges. Geest & Portig K-G, Leipzig, 1970, p. 
434; Kirk-Othmer, Encyclopedia of Chemical Technology, vol. 2, 3rd ed., John Wiley & 
Sons, New York, 1978, p. 214 - 215). 

Aluminium hydroxide chlorides are substances which can be used in a wide variety of 
applications. They are used on a large scale in the cosmetics industry as components of 
antidrotics*, antiperspirants and deodorants. They are also used, however, for rendering 
textiles water-repellent and for flameproofing and also for water purification in 
swimming baths. In addition, the possibility of isolating the crystalline compound 
5AlCl3-8Al(OH)3-37.5H20 from said aluminium hydroxide chloride solutions and 
processing this to give aluminium oxide, with energetic advantages, has also been 
discussed (P.R. Bremner, see above). Moreover, catalysts of the "pillared clay" type can 
be prepared from aluminium hydroxide chloride solutions of specific composition, either 
directly or with the aid of the complex compound [Al|3(OH)2404(H20)i2]2(S04)7 which 
can be obtained therefrom. 

However, the methods listed imder 1 to 4 are not economically viable for an industrial 
purpose because they use expensive aluminium metal or else pure and very reactive, and 
thus also still too expensive, aluminium compounds as starting material. In comparison, 
the methods under point 5 are relatively cheap because they use, directly as starting 
materials, primaiy or secondary raw materials such as e.g. bentonites, kaolins, kaolinitic 
clays, kaolinite-rich bauxites or coal ash, coal spoil heaps and other kaolinitic waste 
materials from industrial treatment processes. 

The disadvantages associated with the methods under point 5, however, are the energy 
input required for calcining these raw materials at relatively high temperatures (970 - 
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1 170 K) and also the only moderate chemical reactivity of the resulting calcinates, which 
requires long reaction times. 



Objective of the invention 



The objective of the iriyerition is to obtain highl^ reactive products from cheap starting 
materials, at the lowest possible calcination temperatures, which then produce aluminium 
hydroxide chloride solutions with high space-time yields. 

Explanation of the essence of the invention 

The invention is based on the object of developing a process for preparing aluminium 
hydroxide solutions, which is characterised by 

- particularly low calcination temperatures and 

- particularly short reaction times of the resulting calcinates. 

According to the invention, the process is characterised in that aluminium-containing raw 
materials which contain two-layered and/or three-layered clay minerals are used as 
starting materials, these raw materials are mixed with substances, which are capable of 
intercalation, or allowed to interact therewith until intercalates are produced, and then 
calcination is performed in the air or under an inert gas at temperatures between 450 and 
1000 K for a period of between 10 and 60 min and the resulting calcinates can be reacted 
for 30 minutes to 5 hours with a solution of aluminium chloride hexahydrate (ACH), 
which may be saturated at room temperature or at its boiling point. The molar ratio of 
substances or substance which can form intercalation compounds to AI2O3 is 10:1 to 
0.5:1, the concentration of aluminium chloride hexahydrate solution is 1 to 7 mol/1 and 
the temperature for treatment with AICI3 solution is 370 to 600 K. Surprisingly, it was 
found that under these conditions calcinates arc produced which are particularly reactive 
with AICI3 solutions and that even at calcination temperatures as low as about 450 K, 
highly reactive calcinates are still obtained. At temperatures of about 450 K under 
comparable extraction conditions, in contrast, reactive calcinates are not obtained when 
there has been no treatment with substances which forni intercalation compounds. 
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Substances which form intercalation compounds are those which are known to react and 
produce inclusion or intercalation compounds, with expansion of the inter-layer spacing, 
with specific clay minerals, in particular with kaolinite, halloysite. dickite, nacrite or 
montmorillonite, preferably urea, hydrazine hydrate, ammonium acetate and salts of 
higher fatty acids, dimethylformamide, n-dodecylamine and dimethylsulfoxide. The 
reactivity-increasing effect described above of these chemical substances, however, was 
not found only in cases in which an intercalation compound was calcined directly, 
although in these cases the greatest increases in reactivity were always found, but also m 
those cases in which the aluminium raw material had been only mixed with one of said 
chemical substances, wherein intercalation ought barely have taken place at all accoixling 
to all chemical experience. 

The industrial value of the idea behind the invention is increased in that the chemical 
substances which are capable of intercalation do not have to be used in a pure form, but 
may also be used in mixtures or even as constituents of specific waste products which are 
produced by agricultural activities and in certain chemical factories, such as e.g. liquid 
manure from animal waste and waste solutions from urea synthesis works. 

According to the invention, it is particularly advantageous to use air as the gas during 
calcination. 

Extraction with ACH solution may also be performed under pressure, wherein higher 
extraction temperatures of between about 390 and 600 K may then be advantageous. 



The novelty of the inventive idea disclosed here is quite clear in that not a single 
indication of the principle described here for the firet time, "Intercalation as an activating 
preliminary step for the chemical conversion of clay minerals" has been found in the 
entire, very extensive, scientific and patent literature on the extraction of AI2O3 content 
from aluminium raw materials. 
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Without wishing to restrict the inventive claim by a theoretical interpretation, it is 
suspected that the observed increase in reactivity of clay minerals due to first perfonning 
an intercalation procedure with one of the chemical substances described above is based 
on the increase in disorder in the clay mineral caused by the intercalation process. It 
cannot be excluded that, in a wider sense, catalytic effects due to the chemical substances 
which are intercalated or present in a mixture may have a certain significance. 

The fact that reactive calcinates arc obtained even when mixing a clay mineral with an 
intercalatable chemical substance, e.g. urea, but not when using clay minerals on their 
own which are not intercalated or not mixed with said chemical substances, may possibly 
be explained by intercalation taking place in the mixture, at least to a certain extent, 
during the heating-up phase. 

When compared with known processes, aluminium hydroxide chloride solutions are 
obtained at very low calcination temperatures and under conditions with very short 
reaction times for the calcinates. These solutions may be separated from solids in a 
conventional way and fiirther processed using known methods. 
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Exemplified embodiments 

The invention is explained in more detail by the following exemplified embodiments but 
is not restricted thereto. 

Example 1 

10 g of a urea intercalate of Caminau kaolin is heated in air for 1 hour at 670 K. The 
resulting product is boiled under reflux for 2 hours with 20 cm' of a 2 M solution of 
AICI3.6H2O (ACH). 52% of the aluminium oxide used goes into solution. 
If pure Caminau kaolin is treated in the same way as described above, instead of the 
urea/kaolinite intercalate, only 6% of the AI2O3 content goes into solution. 

Example 2 

10 g of a urea intercalate of Wolfka kaolin is otherwise tinted in the same way as 
described in example 1. but is calcined at 770 K in this case. 37% of the AI2O3 content 
goes into solution during extraction with ACH. 

If pure Wolfka kaolin is treated in the same way, only 1 6% of the AI2O3 content 
dissolves. 



Example 3 

10 g of a urea intercalate of Wolflca kaolin is treated in the same way as in example 1. but 
calcined at 870 K. 38% of the AI2O3 content goes into solution during extr^tion with 
ACH. 

When this Wolfka kaolin is treated in precisely the same way, only 21% of the AI2O3 
content goes into solution. 

Example 4 

10 g of a urea intercalate of Caminau kaolin is treated in the same way as in example 1, 
but calcined at 770 K and the product is boiled with 20 cm3 of a 7 M solution of ACH for 
6 hours. 

The proportion of AI2O3 which goes into solution is 94%. 
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Translator's note: 

♦It has not been possible to cross-reference the German term *Antidrotika\ The term 
^antidrotics* has been used. 
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Patentanipruch: 

1 . Verfahren 2ur Herstellung von Alumlniumhydroxldchlorid-Losungen aus Tonmlneralien 
enthaltenden Materialien, gekennzelchnet dodcrch, daS man als Rohstoff Zwei- oder/und 
nnH r*'!'.* enthaltende Primar- oder Sekundarrohstoffe einseut 

und diese zunfichst mit Intarcalationsverbindungen-bildenden Substanzen in eine 
nnfr H^in p°«"k?«'"^^^^^ T^^''^^* '"»«fca'««onsverbindun ,er derTonminerale uberfuhrt 
Oder den Rohstoff mU Intercalationsverblndungen-blldenden Su jstanzen vermengt und das 
Intercalat oder das Gemenge mit einem Molverhaltnis der ln;ercalationsverbindungen-bildenden 

f^M K ^ hfJf h'°= ' ' ^'"^"^ ^^^^^"^ Temperaturen zwischen 400 ^d 

1 00 K fur 0.1 bis 5 Stunden calciniert und danach das Calcinat mit einer LSsuna von 
Aluminiumchlorid-hexahydrat einer Konzentration von 1 bis 7 mol • (iber eine Zeit von 0,5 bis 

u^'drf;gUTnS=^ 

^' rnt^^?»«TH7p*'»f ^' 8«''»"««'«hnet dadurch, daB ais Zweischicht-Tonmineraie 

enthaltende Rohstoffe em oder mehrere Bestandteil(e) der Gruppe Kaoline, Tone und Bauxite und 

B«n?'o^' J'*''*^°rT'"^?'^ enthaltende Rohstoffe ein oder mehrere Bestandteil(e) der Gruppe 
Beutoniteeingesetzt werden. 

n^,j!»t ff Vorbmdung aus der Gruppe eingesetzt wird. die aus Hamstoff, Hydrazin, 
Dimethylformamid Ammoniumacetat und Seize hSherer KettsSuren. langkettige Alkylamine wie 
n-Dedecylamin und Oimethyisulfoxid besteht. «iKyiamme wie 

i ^llflt'^" Anspruch 1, gekennzelchnet dadurch. daB ^Is Gas Luft eingesetzt wird. 

w^rd vor^.Dfc ^""P^"? ^' gekennzelchnet dadurch. daB c'ie Extraktion unter Druck durchgefiihrt 
wird. vorzugsweise bei Temperaturon von 390 bis 600K. v.na«iunri 

Anwendur jsgeblet der Erf Indung 

CharaktarUtIk das bakannten Standa* dar Tachhik 

u"„!«»I'r^ von Aluminiumhydroxidchlorid.U. jngen sind mnhrara Vcrfahran bakannt: 

^' mT„*o« ''«*'*""'!'^^«"" Aluminiumoxid oder •> ydroxid mit einer fiir die Bildung von AlCL unterslochiometrischen 

Menge Salisaure, wobe; d.c UmseUuno auch ..nier Ort.ck durchgaf-hn werden kann Uao Pat 7M0839 1 1 1^^^^^^ 

3. HydrolvsevonAluminiumalkoholaienmitSalz$aure(US-Pal.3887691 3 1 ,^^5,'"" '^"^^S- ' '"SJ. 
c™«h!" '.""i'^"" Aluminiumoxid oder -hydroxid mit wilBrigen Ldsungen von Aluminiomchlorid {J W Mellor A 

5 S™^^^l„''"'T ""'^ Theoretical Chemistry, Longmans, Green, v.5, S. McTsiS 

'•ofunoen (P. R.Bremner at al.. Bureau of Mines Rsport of Investigation 8866) 
AiuinimumhydrixidchloridesindaekennieichneidurchdieFormelAKOH) CI worin x * « = •» , „^ -j , 

H Rer^v I «h^h?.?K H «*'*'.F«hl.teratur bereits mehrfach beschrieben (H. W. Kohlschutter, Z. anorg. Cham 248 MM 1| 319 

l^lU nl' anorganischen Chemie. Band 1. 13.Aufl., Akad. Verlagsges. Geest & Portia < -G L^iD^o 1970 S 

K rk-Othmer, Encychlopedia of Chemical Technology, Vol 2, 3rd Edit., John Wiley & Sons New York 1978 k 2?4^215. 

^yrp-o^rgrn-rin^n^^^^ 

c thJni. n i' 1' "'°*"'*'"""*""'"*'^"'"'""«"'«"8'»«'«henVorteilenauf Aluminiumoxid zuvorarbeitenIP R Bremner 

Sekunds?;or«' ,ff?L o T V*:'-'"^" ^^-^ da sie unmittelber von PrimSr- oder 

xfh^wa cfh« ul^^^^ Bentomten Kaolinen, kaolinitischen Tonen, kaolinitreichen Bauxiten bzw. Kohleaschen. 

Kohlewaschbe,«en und anderen kaolin.tischan Abgangen industrieller A. rbereitungsverfahren, ausgehen 
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Noch Immer nachtellig fOr die unter Pkt.5 genannten Verfahren ist aber der Energieaufwand fOr die bel verhSltnismaiiig hohen 
Temperaturen (970-1 170K) vorzunehmende Calclnlerung d laser Rohstoff«,wta auch die nur mfiaiga chomische 
Reaktionifihlgkait der resultierandan Calcinate, die lange Realctlonszeiten erforderlich macht. 



ZiB\ der Erfindung 

Ziel der Erfindung Ist es, schon bel mdgUchst nledrigen Catcinlerungstemperaturen aus bitllgen Ausgangsstoffen hochreaktive 
Produlcte zu erhalten, die dann mit hohen Raum-Zeit-Auabeuten Aluminlumhydroxidchlorid-Ldsungen ergeben. 



Darlegung des Wesens der Erfindung 

Oer Erfindung liegt die Aufgabe zugrunde, ein Verfahren zur Heratellung von Aiumlniumhydroxidchlorid-Losungen zu 
entwickein, das charakteriaiert Ist durch 

- besonders niedrige Calcinlerungstemperaturen und 

- besondera kurze Reaktionszeiten der resultierenden Calcinate. 

ErfindungsgemSa ist i 'as Verfahren dadurch gekennzeichnat, daQ man als Auagangsstoff Zweischicht- und/oder Oreischicht- 
Tonminerale enthaltende aluminiumhaWge Rohstoffe einsetzt, dieso Rohstoffe mit Substanzen, die zur Intercalation befShtgt 
sind. vermischt oder bis zur Bildung von Intercalaten darauf einwirken laSt und danach eine Calclnierung an der AtmosphSre 
Oder auch unter einem Inertgaa bei Temperaturen zwischen 450 und 1 0OOK und elner Dbum zwischen 10 und 60niin durchfuhrt 
und die resu I tierenden Calcinate mit einer L6sung von Alumlniumchlorid-hexahydrat (ACH). die bei Zimmertemperatur oder bei 
Sledetemperatur gesdttigt sein kann, uber 30mln bis 5 Stunden reagieren laSt. Oabei betrdgt das MolverhSUnis zwischen den 
Imercalationsverbindungen bildenden Substanzen bzw. der Substanz zu AliOj 10:1 bis 0,5: 1, die Konzentralion der 
Aluminiumchloridhexahydrat-Losung 1 bis 7mol • r' und die Behandlungstemperatur mit der AlClrLosung 370 bis 600 K. 
Uberraschenderweise wurde gefunden, daB sich unter diesen Bedingungen Calcinate bilden. die besonders reaktionsfShig 
gegonuber AlClrLSsungen sind, und daQ selbst bei so ntedrigen Calctnierungstemperaturen urn 450 K noch hochreaktive 
Calcinate erhalten warden. Bei Temperaturen um 450K erhait man dagcgen bel vergfcichbaron Extroktionsbedingungen nicht 
rcaktive Calcinate, wenn ketne Behandlung mit Intercalatlonsverbindungen bildenden Substanzen erfolgt. 
Die imercalationsverbindungen bildenden Substanzen sind solche, von denen bekannt ist. daQ sie mil bestimmten 
Tonmineralen, vor allem mit Kaolinit, Halloysit, Dickit, Nakrit oder Montmorillonit, unter Aufweitung der 
ZwischenschichtabstSnde zu Einlagerungs- Oder Imercalationsverbindungen reagieren, vorzugsweise Harnstoff, 
Hydrazinhydrat, Ammoniumacetat und Saize h6herer Fettsfluren. Dimethylformamid, n-Oodecylamin und Dimethylsulfoxid 
Oer oben beschriebene reakttvi*itssteigernde Effekt dieser chemischen Substanzen wurde aber nicht nur in den Fflllon gefunden 
bei denen direkt eine Intercalationsvorbindung calciniert wurde, obwohl in diesen Fallen stets die hdchsten 
ReaktiyitStssteigerungen gefunden wurden, sondern auch in solchen Fallen, in denen dor Aluminium-Rohstoff vor der 
Calcinierung mit einer der besagten chemischen Substanzan nur vermengt worden war, woboi nach allor chamischen Erfahi una 
eine Intercalation kaum ststtgefunden haben durfte. 

Der technische Wert der erfinderischen Idee wird dadurch erh6ht, daQ die zur Intercalation befdhigten chemischen Sub&tanzen 
nicht in reiner Form vorliegen mussen, sondern euch in Gemischen oder aur h als Inhaltsstoffe beslimmter, in der Landwirischaft 
und m gewtssen chemischen Betrieben anfallender Abprodukte, vWe z. B. Guile, AbstoQIosungen der Harnsioffsynthese-Werke, 
eingesetzt werden konnen. 

EifindungsgemaQ is! as besonders vorteilhafi. bei der Calcinierung ats Gas Luft einzusetzen. 

Die Extraktion mit der ACH-Ldeung kann auch unter Druc^r durchgefuhrt werden, wobei dann hdhere Extraktionstomperoturen 
zwischen etwa 390 bis 600K voneilhaft sein kdnnen. 

Die Neuartigkeit des hier offenbarten erfinderischen Gedankens wird daraus deutlich, daQ in der gesamten, sehr umfangreichen 
wtssenschaftiichen und Patentliteratur zur Extraktion des AljOj-lnhalts aus Al-Rohstoffen kein eiiiziger Hinweis auf das hier 
erstmals beschriebene Pr inzip Jntercalation ats aktivicrende Vorstufe fur chemische Stoffwandlungen von Tonmineralen* 
gefunden wurde. 

Ohne don Erfindungsanspruch durch eine theoretische Deutung einengen zu wollen, wird vermutet, daQ die boobachteie 
Reaktiv»tatserh6hung der Tonminerale durch vorangegangene Intercalation mit einer der oben beschriebenen chemischen 
Substanzen auf der durch den IntercalationsprozeQ bewirkten Erhahung der Fehlordnung des Tonminerals beruhl. Es ist nicht 
fluszusr hhalen, daQ euch im weiteren Sinne katalytische Wirkungen durch die intercalierten bzw. im Gemenge vorliegenden 
chenus:hen :iubstanzen eine gewisso Bedeutung haben. 

DaQ auch ein Gemenge iines Tonnnnerals mit einer intercalierbaren chemischen Substanz, z. 8, Harnstoff, reaktivere Calcinate 
ergiot ats dc* nicht-intercalierto bzw. mit besagten chemischen Substanzen nicht vermengto Tonmineral allein, kann 
mogticherweise dadurch erkan werden, daQ wShrend der Aufheizphase in dom Gemenge. zumindest zu einem gewissen Teil, 
eir.a Intercalation verlauft. 

Gegenuber den bekannten Verfahren erhSIt man Aluminiumhydroxidchlorid-Ldsungen bei sehr niedrigen 
Calcinlerungstemperaturen und unter den Bedingungen sehr kurzer Reaktionszeiten der Calcinate. Diese Losungen konnen in 
ubticher Weise vom Festkorper abgetrennt und nach bekannten Verfahren aufgearbeitet we. den. 



Ausfuhrungsbetsptele 

Die Erfindung wird durch folgende Ausfiihrungsbeispiele nSher eriautert, wobei die Erfindung aber nicht auf diese Beispiel 5 
beschrSnkt ist. 
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Baitplall 

lOg eines Harnstof Mntarcatats v n Ka lln Camtnau werdan 1 Stunda lang an dar Luh auf 670K arhltzt. Das rasultiaranda Produkt 
wird 2 Stundan la^fl mit 20cm' ainer 2M Lfisung von AICI, • eH,0 (ACH) unier ROckflua gekocht. Hiarbei gehen 52% das 
afngasatztan Alumlnlumoxlds In LAaung. 

Wird anstatt das Harnat ff/KaoliniMntarcalata raf nar Kaotin Caminau In dar gtaichen Waisa wie cban bahandalt, gehan nur 6% 
das Al]0)*tnh8lt8 In Ldsung. 

Balsplal2 

1 0g ainas Harnstoff-lntercalats von Kaolin Wolfka wardon ansonsten gamdQ Beispiel 1 bahandelt. jadoch hiar bei 770 K calciniart. 
Bai dar Extraktion mit ACi-l gahan 37% das AI,0;,-lnhaUB In L6sung. 

Wird rainar Kaolin Wolfka In dar glaichen Walsa bahandelt, I6san sich nur 16% das AlsOrlnhatts. 
Batsplal 3 

lOg ainas Harnstoff-lntarcatats von Kaotin WolOca wardan gemfiG Beiepial 1 behandelt, sbar bei 870 K calciniart. Bai dar 
Extraktion mit ACH gahan 38% das AlaO,-lnhah i in Ldsung, 

Olasas Kaolin Wolfka ergibt untar genau glaicher Bai'iandlung nur 21 % das AlaOj-lnhalts in Ldsung. 
BalsplaU 

lOg eines Harnstoff-lmercalats von Kaolin Caminau warden gemfiQ Beispiel 1 bahandelt, aber bei 770K calciniart und das 
Produkt mit 20cm' ainar 7 M Ldsung von ACH 6 Stundan lang gekocht. 
Dar dabel in Ldsung gegangana AlaOrAnteil batrflgt 94%. 
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